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(57) Pe^epm 

CnocoG npe,ziHa3HaMeH ana nojiyqemui MerajuimecKHx noKpurnR Ha no- 

BCpXHOCTH H3fleJIMfi, B HBCTHOCTH npH H3rOTOBJlCHHH H pCMOHTC H3fleJlHH, Tpe- 

SyiomHx repMcnwHOCTH, noBunieHHoH Koppo3HOHHofi CToftKocra, acapocroH- 
kocth h jspyrm Kaiecm Cnoco6 BKjno^aer b ce6a npe ABapHTe jibhu h Harpes 
cacaroro B03^yxa no TCMneparypu 400 - 700°C, <J>opMHpoBaHHe b CBepx3Byxo- 
bom comie BHCOKOCKopocTHoro B03flyniHoro noroica, ycKoperae 3thm noroxoM 
h HaHecemie Ha noBepxHOCTb mnemui noponncoBoro MarcpHajia, npeacxaB- 
juoomero co5ofi MexaHHnecxyio cmccb xepaMHnecxoro Merajunraecicoro no- 
poinxoB, npHHCM b KanecTBe MexajuiHHecxoro noponnca Hcnojnayiar CMecb nb- 
ponncOB, no xpaimefi Mepe, flByx MerfajuioB, ojnm H3 Koropux nopomox mfwca 
b KOJimecTBe 20-60% or o6mero Beca MerajuranecKoro noponnca. HamfHHe b 
nopomxoBOM Marepwajie ipraxa h HarpeB cxcaroro B03Ayxa ao yxa3aHHofi TCM- 
neparypu o6ecneHHBaKrr nojiy*ieHHe c bwcokoA npoH3BOflRrera>HocTbK> ntf- 
KpuTHft, ofxnaaaiomHx HH3Kofi ra3onpoHHuaeMocTbio h bmcokoK npoHHOCTwo 
cuennemw c noAno»ocofl. 
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cnocoB nojiy^HH* iiokpi>ithh 

5 H3o6peTeHHe othochtc* k rexHOJiorHH nojiyneHnw noKpunm Ha no- 

BepxHOcrra mntjam, a hmchho k cnoco6aM nojiy^eHJM noKpwraH c hciiojib- 
30BaHHCM Heopramraecicoro nopomica, h mohcct 6htb HcnoJib30BaHO b pa3- 
jihhhwx OTpacjwx MamHHOcipoeHHH, b nacTHOCTH npH H3roTOBJieHHH h pe- 

MOHTC H3ACJIH}f 9 Tpe6yK)IIlHX repMCTHHHOCTH, nOBUTOtteHHOH KOpp03HOHHOH 
10 CTOHKOCTH, »CapOCTOHKOCTH H ApyTHX Ka^eCTB. 

B Hacro^mee BpeM^ H3Becrao HecKOJibKO choco6ob ra30AHHaMnnecKO- 
ro HaHecemw MeraJunwecKHx noKpwTHH, oco6eHHOcn>io KOTOpbix flBJwerc* 
ycKopeHHe nacxHu, CBepx3ByKOBbiM ra30BLiM iiotokom 6e3 Hcnojn>30BaHH* Ka- 
KHX-jra6o ropiOTOX ra30B mm aomKOCTeft. 
15 HanpHMep, H3BecreH cnoco6 nojiyqemw noKptrraH nyreM HaHeceHH* 

ycKopeHHoro CBepx3ByicoBHM rajoBbiM dotokom noponnca ajnoMHHHa (Abt. 
CBHfl. CCCP Ns 1618782, kjl C 23 C 26/00). Ochobhmm HeAOcrajKOM aroro 
cnoco6a HBJwercH HH3Kaa 3$(J>eKTHBHOCTb, o6ycjioBJiemiaH tcm, hto Hcnojn>- 
3yK)Tca xojiojocHbie ^acTHUbi amoMHHHH, Koropwe ycKopaipTCJi no cpaBHH- 
20 tcjibho He6ojn>umx CKopocxefi, b CHjiy nero «a nozmoaace MtoieeT 3aKperarrbCH 
jiHmb He6ojn>moe kojihtcctbo Hacrou, hto Beaer k yBejimeHmo pacxoaa no- 
pomKOBOro MaTepnana h bpcmchh nojiyMcmw noKpbmw. 

H3BecrHBi TaioKe cnoco6bi nojiyneHiw noKpwTHfi, BKjnoRaiomHe HaHe- 
ceHHe Ha nojoyio^ocy (ocHOBy) nopouiKOB MeranuiOB, BBeaeimbix b ra30BbiH 
25 noTOK h ycKopeHHbix BMecre c ra30BbiM iiotokom b CBcpx3ByK0B0M coiuie 
(aBT. CBHfl. CCCP No 161 8778, kji. C 23 C 4/00; narenr EP 0484533; ony6ji. 
13.05.90; nareHT US 5302414, ony6n. 12.04.1994). B 3thx onoco6ax o6ec- 
neiHBaercH ycxopeHHe Macron nopomKa ao 6ojiee bmcokhx cKopocTeii (ao 
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1200m/c).Choco6 b paae cjiynaeB no3BOJiaeT nojiynarb noicpbiTaa c noBbi- 
30 mcHHOH npoHHOCTbio cueruieHiM c iiojuiohckoh h hcbbicokoh nopHcrocTbio. 

OflHaxo HH3Kyio ra3onpoHHuaeMOcn> noicpbrrHH y^aercH aocthmb 

TOJEbKO npH OHeHb MaJlOH 3<J)(i)eKTHBHOCTH HETTbUlCHRH (HH3KOM K03(|)(|)HltHeH- 

Te HanBiJieHPw). KpoMe Toro, 3th cnoco6w cpqbhhtcjibho aopora h tcxhhhc- 
ckh cjiokhbi, TaK KaK jvw hx peajiiraaujm Heo6xoAHMO Hcnojib30Barb Aoporo- 

35 croHnme ra3ti (panpuMep, rejraft) h bhcokhc AaBnemta pa6onero ra3a (15-20 
3tm). 3to 3HanHTejibHO yBCJiHHHBacT cTOHMOCTb o6opyaoBaHioi H yCJIOXClMeT 
TexHOJiorrao HaneceHHa noKpwTHH. IloaroMy 3th cnoco6w Mano Hcnonb3y- 
jotch b npoMbimneHHOCTH. ' 

B ffpyroM h3bccthom cnoco6e noicpbrraH nojiynaiOT nyreM ycxopeiraH 

40 ra30BbiM noroKOM, npeflBapHTejibHO noaorperbiM no 20-320°C, MexaHHHe- 
ckoh cmcch nacnm (naremr PO K2 2082823, kjl C 23 C 24/04, 3a*BJi. 
17.06.91, ony6ji. 27.06.97, EH 18). B oairaoM cnoco6e cymecTBeHHO orpaim- 
neHa xeMneparypa noflorpesa ra3a h cxopocrb ra30Boro noroica (hhcjio Maxa 
MeHbme 2) B cmiy aroro yxa3aHHLiH cnoco6 He o6ecne*mBaer so3MOHCHOCTb 

45 <})OpMHpOBaHHH C BHCOKOH npOH3BOflHTejn>HOCTbK> BHCOKOrepMCTHHHblX IIO- 
KpblTHH. 

H3BCCT6H TaioKe nojiy^emw noKpbmra nyreM Hcnonb30BaHHH Merari- 
jiHHecKoro noponnca, cocronmero H3 HCCKOJibKHx komttohchtob, h ycKOpae- 
Moro no CBepx3ByicoBbix cKopocTeft b noTOice raa-HOCHTejw, Harperoro no 

50 TeMneparypw 0,3-0,9 TeMnepaTypw Havana o6pa30Bamw hchakoh <J)a3bi (na- 
tcht PO No 2062820, kji. C 23 C 24/04, 3a*Bn. 20.05.94, ony6ji. 27.06.96, EH 
18). npH 3tom, Hcnojib3yH, b Hacraocra, CMecb Mew c uhhkom, yaaeTCfl no- 
nyHarb xopomyK) 3JieKlponpOBOffHOCTb h lOHOcocroHKOCTb noKpbrriiH. Cy- 
mecTBeHHbrM HeaocTaTKOM aroro cnoco6a hbjwctch to, hto nojiynaeMbie no- 

55 KpuTHH HMeiOT HH3Kyio npoHHOCTb cueiuieroifl c nojyioacKOH, a TexHOJioraa 
nony^eHiw noKpwnw ycnoacHeHa Heo6xo£HMOcrbK> ero HaHecemu uon on- 
peaejieHHbiM yrjioM k iiobcpxhocth . 



Missing at the time of Publication 
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Hcnojn>3yiOT CMecb nopoimcoB, no KpaHHefi Mepe, AByx MerajuiOB, ojokh H3 
KOTopux nopomoK iiHHxa b KOJiHHecTBe 20-60% ot o6mero Beca MeTajurane- 
CKoro noponixa, npH stom B03^yx npeflBapHTenbHO HarpeBaioT ao TCMnepa- 
90 rypu 400 - 700 °C. 

B 3aBHCHMOCTH ot MaTepHana no;uio»cKH h ycjioBHH 3KCiuiyaTauHH no- 
Kpwnw b MeTajunraecKOM nopouiKe Hap*my c noponncoM mmxa Hcnojn>3yK)T, 
b nacTHOCTH, nopouiOK ajnoMHHiw, Mean hjih hx MexaHH^ecKyio CMeCb. 

B KanecTBe KepaMHnecKoro noponnca aejiecoo6pa3HO Hcnojib30BaTb 
95 nopoiracH, HMeioume pa3Mep Hacrau 5-50 mkm. 

B KanecTBe KepaMiraecKoro nopoimca Han6ojiee iienecoo6pa3HO hc- 
nojn>30Barb nopoimcH OKCHj^a ajnoMHHHX, Kap6H#a kpcmhhh hjih hx cmcch. 

CpaBHHTejibHLiH anajiH3 noKa3an, hto 3aHBjweMbiH cnocoG otjihh aeTCH 

ot npoTorana tcm, hto Hcnojib3yercH MeTajunraecKHft nopomox, coaepaca- 

« 

100 mjm nopomoK umnca b KOJinnecTBe 20-60%, a Taieace TeM, hto OKanafi B03- 
jjyx noaorpeBaiOT pp 6ojiee bbicokoh TeMnepaiypw, a hmchho, ao 400-7 00°C. 
CymHOCTb 3aABJiHCMOro cnoco6a coctoht b cjieflyiomeM. 

XopOUIO H3BCCTHO, HTO npH HCnOJIb30BaHHH JJJISI HaHCCCHHH nOKpblTHH 

cmcch noponncoB pa3Hbix MerajuiOB mohcho nojiynarb cneiinajiBHbie TpeGye- 
105 Mbie CBOHCTBa noKpbiTHH, HanpHMep, noBbimeHHyio H3HOCocromcocTb hjih 
ajieicrponpoBOOTOCTb noKpbiTHH (naTeHT PO N° 2062820, kji. C 23 C 24/04, 
3a*Bji. 20.05.94, ony6ji. 27.06.96, BH 18). 

IToCKOJIbKy ra30IIpOHHUaeMOCTb nOKpblTHH 3aBHCHT B OCHOBHOM OT 

crpyKTypw rpaHHu Me>Kny nacnmaMH b noKptiTHH, to jwx nojiyneHHa 6ojiee 
1 10 miOTHoro KOHTaicra MOKjay HacrauaMH mohcho 6bijio 6w b cocraB HanmweMO- 
ro noponncoBoro MarepHana BKJiiOHHTb Merajui, oGjiaaaioinHH bmcokoh iuia- 
CTHHHocTbio, HanpHMep uhhk, KaK ojwm H3 Han6ojiee neraeBbix h aocrrynHbix. 
OflHaxo, Kax noKa3UBaer npaKTHKa ra3orepMHHecKoro Ham>ijieHHff noKptiTHH 
(Xacyft A., TexHrnca HanbuieHHH, M.: MaimmocnpoeHHe, 1975, c. 176), ujth- 
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115 KOBwe noKpwTHH oTJiHHaiOTCH noBbiuieHHOH ra3onpoHimaeMOCTbio no cpaB- 
hchhk>, HanpHMep, c ajnoMHHHeBWMH noKptrraaMH. 

TeM He MeHee, y noKpbiTHH, nonynaeMbix ra30AHHaMiraecKHMH Mero- 
^aMH, CTpyicrypa rpamm Meacay nacmmaMH Moatex cHjibHO oTJiiraaTbca ot 
aHanorOTHOH crpyicrypbi y TnnnHHbix ra30TepM hhcckhx MemnoB. TIosTOMy 

120 Hcnojib30BaHHe mnuca Morno nam, nojio>KHTejibHbiH pe3yjibTaT. QnnaKo b jth- 
Teparype Ha momcht C03flaim5i aaHHoro H3o6pereHHH OTcyrcTBOBana Kaicaa- 
jih6o HH<popMamw o tom, cnoco6cTByeT jih npHcyrcTBHe iwrnca b Hanbuiae- 
mom ra30flHHaMHqecKHMH MeroflaMH noponucoBOM MarepHajie yMeHbmeHHio 
ra3onpoHHnaeMOCTH noKpbiTHH h xaKoe kojikhcctbo nmnca aojdkho npHcyr- 

125 CTBOBaTb b noponncoBOM MaTepnane juia o6ecne*ieHHJi xopomefi repMerHHHO- 
cth noKptrnw h bhcokoh npoHHOCTH ero cueroieHHH c nojuiOTKKoii. 

Tb^HO T3K5Ke 6blJia HeH3BeCTHa HH(J)OpMaimH H 06 OnTHMaJlbHOM AHa- 

na30He TeMneparyp HarpeBa OKaToro ra3a, KOTopbiM ycicopjnoTC* nacrHUbi 
noponuca. Hcxozw H3 -roro, hto c noBbiiueiraeM TeMnepaTypw imacrnHHOCTb 

130 uHHKa yseraTOfBaeTca (hto aojdkho cnocoocTBOBan. nojiyHemno 6onee Tec- 
hmx rpaHiiu MCTKjxy HacrHuaMH b noKpbiTHH), TeMneparypy ra3a cneflOBano 
6bi noBMuiarb. TeM He MeHee, cymecxByiomHH onbit (TlaTeHT P<X> Ns 2062820, 
kji. C 23 C 24/04, 3aHBJi. 20.05.94, onyoji. 27.06.96, BM 18) noKa3biBan, <rro 
npH Hcnojib30BaHHH noponiKOBOH CMecH, coflepacameii uhhk, npH TeMnepa- 

135 Type ra3a 400°C h Bbiine npoHcxonHT HHTeHCHBHoe HaxranaHne noponnca Ha 

CTCHKH COIUia. 

TaKHM o6pa30M, 3apanee 6buio Hen3BecTH0 h HeoHeBHHHO, b xaicoH 
CTeneHH npHcyTCTBHe immca b noKpbiTHH 6yaeT cnoco6cTBOBaTb yMeHbnie- 
hhk) ero ra3onpoHnuaeMOCTH, Kaxoe KOxranecTBO UHHKa b noponncoBOM Mare- 
140 pnajie h KaKan TeMneparypa noaorpeBa pa6onero ra3a tojudotch oimiMajib- 
HbiMH ajih noJiyneHH^ repMern*rabix noKptrnra c hh3koh ra3onpoHeuaeMO- 
CTbK) h BbicOKOfi npo*mocTbK> cueiuieroia c nonnoxacoH (ochoboh). 
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JJflR nojiyHemw otbctob Ha 3th Bonpocw 6bura npOBeAerai cneuHajib- 
HHe HCCJieAOBairaa. Bbuio, b HacTHOcro, oSHapyaceHO, hto repMenranocTb 
145 noKpwTHfi jiHrab b He6ojibmoif creneHH 33bhcht ot nopncrocTH noKpwTHH. 
ripn hh3khx 3HaneHiwx nopHcrocxH, thdiwhhx ahh ra30AHHaMHHecKHx no- 
kphthh, 6ojiee Ba>KHyio pojib nrpaer CTpyioypa rpaH*m (ciuioumocTb) mokay 
OTflejibHMMH nacTimaMH, 4>opMMpyiomHMH noKpbiTHC. JJjix nojiyneHiw no- 

KpWTKH C HH3KOH ra30IlpOHHIiaeMOCTbK) Heo6xOflHMO 06eCneWTb IUIOTHOe 

1 50 npHMBncaime Hacrrau apyr k Apyry, HaH6ojiee nojmoe 3anojraeHHe Bcex mhk- 
po3a30poB (npaicnFiecKH He bjimhjoiahx Ha nopHcrocTb) Ha rparamax mokay 

HaCTHUaMH. 

OKa3ajiocB, hto Ao6aBJieHHe b HantuweMMH noponncoBbrii MaTepnaji 
HHHKOBoro noponnca 3HaHHTejibHO yMeHbinaeT ra3onpoHraiaeMOCTb noKpbi- 
155 thh. ripn 6bDio o6Hapy>KeHO, hto yBejnraeHHe xeMneparypM cacaroro B03Ayxa 
xaioKC cnoco6cTByeT yMeHbmeHHio ra3onpoHHnaeMOCTH hokphthh. 

B pe3yjibTare npoBeAeHHbix nccjieAO&aHHH 6buio o6HapyaceHO, x rro 
npHcyrcxBHe nHHica b HantuweMOM noponncoBOM MaTepnajie npH KOjnraecTBe 
MeHee 20% ot o6mefi Maccw Merajimraecicoro noponnca p6ecne^HBaer Jrainb 
160 He3Ha*mTejibHoe yMeHbnieHHe ra3onpoHHuaeMocxH. IIpH coaepMcamiH tparaca 
6onee 60% HanHHaeT 3HawrejibHO yMeHbmaTbca npOHHOCTb cuenjiemw no- 

KpMTRH C OCHOBOH. 3T0 o6yCJIOBJieHO TeM, HTO HpOHHX paBHMX yCJIOBHHX 

qHCTO uHHKOBwe noKpbiniH o6jiaAaiOT MeHbuieft npoHHOCTbio ciiemieHHH c 

nOAHOTKKOH, MeM, B qaCTHOCTH, HMCTO aJIK)MHHHCBbIC . 

165 ITpH HanwjieHHH noKpbrnra B03«yx nepea noAanen b cBepx3ByxoBoe 

conjio npeABapHTejibHO noAorpeBaiOT, yBejiHHHBaa tcm csmhm TCMnepaiypy 
CBepx3ByKOBoro B03AyniHoro noroica, KOTOpbiM nopomoK ycKOpaor b CBepx- 

3ByKOBOM COIUIC IIpH 3TOM, B 3aBHCHMOCTH OT TOTO, B KBKyiO HBCTh COIUia 

bboahtch nopomoK (b AO3ByK0Byio hjih CBepx3ByKOByK>X TeMnepaTypy no- 
170 AorpeBa B03Ayxa Bbi6npaioT Tax, htoSh Hacramw nmnca, 34xJ>eKTHBHO ycico- 
pKHCb b coruie, oahobpcmchho pa3orpeBajiHCb noroKOM B03Ayxa h yBemwH- 
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bzlhh cboio njiacTHMHOCTb. 3iccnepHMeirrbi noKa3ajiH, hto oiithm aJIbHblMH 
TCMnepaTypaMH, no KOTopwx Heo6xoAHMO pa3orpexb OKaTbifi B03Ayx nepea 
noflaneH ero b CBepx3ByKOBoe coiuto, flBjunoTca 400-700°C. Toraa npn co- 
175 yaapeHHH c npe,abi;rymHM cjioeM noKpbmm Hacnmbi UHHica, pa3orperBie h 
o6jiaaaiomHe bmcokoh ckopoctmo h iuiacnraHOcn>io, (J>opMHpyK>T 6onee 06- 
niHpHwe rwTHa KOHTaicra c ApyrHMH nacTHuaMH, Jierne 3anojinjnoT Bee mhk- 
poyrjiy6neHiw Ha noBepxHOcni npe;n»uryinero cjio* noKpunw h MHicpo3a30- 
pw Me»my paHee 3aKpenHBinHMHC« HacTnuaMH. 
180 IIpH 6onee hh3koh TeMneparype noaorpeBa B03Ayxa Hacnmbi uBHxa He 

ycneBak)T pa3orperbCfl b coiuie h ocraiorca b MajionjiacTErrooM coctohhhh. 
npn coyaapemiH Taiouc nac-nm c noKpunieM (npeAbmymHM cnoeM nacrrau), 
Ha rpaHHuax uexwy nacnmaMH ocraioTCH MHKpo3a3opw h He o6pa3yeTca 
AOCTaTOHHO cnjionraoH h tuiothoh CTpyKiypM rpaHHU Mesury HacnmaMH b 
185 noicpwTHH. npmeM Hajraroe hjth oTcyrcrBHe noaoSHOH crpyicrypfci rpaHHU 
rrpaKTHMecKH He BjinaeT Ha nopMCTOCTb noKpbiTHH. KpoMe Toro, npH yisieHb- 
meHHH TCMnepaTypw noaorpeBa B03Ayxa yMeHbiuaerca CKOpocn. B03,nyiiiHO- 
ro noiroKa, a cjieAOBarejibHO, h CKopocrb Hacnm nopomxa, hto BeAer k chh- 
xceHmo BepoarHOCTH 3aKpenjieHiw nacTHH Ha noAJioaace h, thkhm o6pa30M, k 
190 noBbiraeHHOMy pacxOAy noponiKOBoro MarepHajia, yBejiKHemno BpeMeHH Ha- 
HeceHHH noKpHTHH h yMem>ineHHio npoH3BOflHTejibHOCTH npouecca. 

IlpH 6ojiee bmcokoh TeMneparype noAorpeBa B03Ayxa Ha noBepxHocTH 
noAnoxcKH Ha^HHaiOT 3aKpenjiHn>cH h Te Hacnmbi MerajiJia, Koropwe b npo- 
uecce y«apa no pa3HbiM npHHHHaM Ae<J)opMHpoBajiHCb cna6o. Ilpn 6ojiee hh3- 
195 koh TeMneparype ohh He 3aKpenji>urwcb Ha noBepxHocra, a yjieTanH, hjih jier- 
ko c6HBanHCb c noBepxHocTH ApyrHMH HacnmaMH. B cjrynae 3aKpenneHHJi 
TaKHX nacTHii Ha noBepxHocTH noAnoaacH yMeHbmaercH npoHHOcrb cneruie- 
hm 3Toro noKpbiTHH c noflJiOHCKOH. KpoMe Toro, npn npe3MepHOM noBbime- 
hhh TeMnepaTypw noAorpeBa B03Ayxa qhhkobbic Hacnmbi Moryr pa3M«r- 
200 Han>CH HacTOJibKO, hto chjh>ho yBejiHHHTca BepoaTHOCTb Hajmnamw sthx 
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nacTHU Ha BHyipeHHHe ctchkh coruia, HecMOTpa Ha npHcyrcTBHe b nopomKe 
KepaMHqecKHx Hacnm. 

KepaMHqeciaie nacTHUbi npn B3aHMOACHCTBHH c noAJioaacoft onnmaioT 
ee ot 3arpa3HeHHH h co3aaiOT pa3Birn>iH MHKpopejn>e(J) noBepxHocro, wto 
205 o6ecneTOBaex yBejiH^eHne npowocTH cueiuieHHH noKpwnM c iioajioxckoh . 
KpOMe Toro, 3th mcrmnjbi yaapmoT no 3aKpeimBinHMCtf MeTajuranecKHM nac- 

THUaM H, BCJie^CTBHe BMCOKOH TBepflOCTH KCpaMHKH, flOnOJIHHTCJIbHO HX fffi- 

(J)opMHpyK)T h npeccyiOT, yMeHbmaa nopHCTOCTb noicpbinw h yBejnwHBaa 
iuiomajtb rpamm KOHTaicra Me>imy HacnmaMH b nokpuTHH. OieHb BaacHbiM 

210 OTJwercH h to, hto qacmmbi KCpaMHKH b npouecce «BHKeHHH b conjie o*m- 
ntaiOT ctchkh coruia ot Hajranaiomnx Ha hhx nacrau MeTamia. 3to n03BOjm- 
jio cymecTBeHHO yBejiHHHBarb TCMnepaTypy paGo^ero ra3a, He onacaacb-Ha- 
jnmaHHH *iacnm Ha ctchkh conna, 

IIpHMepw KOHKpeTHoro Hcnojib30BaHHH npHBeaeHLi b Ta6mme, b koto- 

215 pofi juih cpasHCHHH noKa3aHH ycpcfljfCHHuc H3Mepemu pa3JiHHHMx xapaicrc- 

pHCTHK nOKpMTHH, UOJiyHCHHWX 3aSBJMCMMM CII0CO6OM, npH HaHbLJICHHH no- 

ponncoB HMeiomHx pa3JiH*mbiH cocraB, IXokphth* HaHoenjmcb c ,noMOEm>K> 
ycrpofiCTBa juix ra30OTHaMiroecKoro HaHecemw noKpMTHft, o6ecneHHBaiome- 
ro HarpeB OKaroro B03Ayxa, no^any ero b CBcpx3ByKOBOC coruio, bbcachhc b 

220 CBcpx3ByKOBoii iiotok h ycKopeHHe 3thm noTOKOM noponncoBoro Marepnajia. 
CoAep^aHne MeraruiOB npHBeaeHO b irpouenrax or o6mero Beca MerajuiHHe- 
ckoto nopoimca b nopomKOBOM MarepHajie. COAepxaHee KepaMmecKoro Ma- 
Tepnajia (oKcnaa araoMHHHa) Be3#e cocTaBJWJio 30% ot o6mero Beca nopom- 
koboto MaTepnajia. ra3onpommaeMOCTb H3Mep#jiacb Ha oiomaKOBUx o6pa3- 

225 uax npH TomuHHC noKptiTHH okojio 0,5 mm h nepenajae AasjieHH* 20 aTM. 
IlpoHHocTb cuemieHHH noxpHTHH c noano«Kofi (a#re3Ha) H3Mep*Jiacb idth^)- 

TOBBIM MeTOAOM. 
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H3 Ta6jmubi buocho, hto HaHJiyMurafi pe3yjibTaT aocTHraeTC* npn co- 
Aepacaumi miHKa b nopouiKOBOM MaTepHajie b KOjranecTBe 20-60% ot Beca 
MeTajuiHHecKoro nopomKa h npH npeABapirrejibHOM noaorpeBe cxcaToro bo3- 
235 iiyxa no TeMneparypw 400-700°C 

IlpHBefleHHbie Bbiiue npHMepu KOHKpexHoro Hcnojn>30BaHna noKa3ajiH, 
to) npH peajiM3aiiHH crrocoGa nojiynaiOTca noKpbrora, oGjiaflaiomHe hh3koh 
ra3onpoHHuaeMOCTbK> h xopouiefi npoHHOCTbio CAeiuiemw c noflnoaacoH. 

JXnn nonyqeHHw KaMccrBCHHbix noKpwniH uejiecoo6pa3HO Hcnojn>30- 
240 BaTb b KanecTBe KepaMHnecKoro MaTepHana nopomox KCpaMHKH c h acr h ijaM h 
pa3MepoM 5-50 mkm. Ecjth pa3Mep Hacnm KepaMHKH b nopomKe MeHtme 

OKOJIO 5 MKM, TO OHH 6wCTpO TOpM03HTCH B 3aTOpMOHCCHHOM CJIOe B03#yxa 

nepea iioajiohckoh. HMea HH3Kyio CKopocnrb coyaapeHH* c nofljioaocoft, Taxne 
HacxHUbi mioxo OMHiuaiOT noBepxHOCTb nojuiovKKH h cjia6o yruioTHJUOT no- 
245 kpbithh. IlpH pa3Mepe Hacnm 6ojiee okojio 50 mkm - 3(J)<J)eKT npcrraBonojioac- 
hbih. TaKHe Hacnmw npoH3BOA»T cjimiukom 6ojii>iiioh 3po3hohhmh 3^)(}}eKr, 
He TOJibKO yiuioTH^iOT 4>opMHpyeMoe noicpwTHC, ho h cpe3aKxr 6ojibrayio ero 
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qacm>. 3to b HTore npHBOAHT k CHH«eHHfO 3(})4)eKTHBHOCTH npouecca Hanbi- 
JieHHH B uejioM. 

250 B KaiecrBe KepaMHHecicoro Ma-repnajia yzK>6HO Hcnani>30BaTB Kap6wfl 

KpeMHiw hjih CMecb Kap6nfla KpeMHiwr c okchaom ajnoMmma. Kap6nA KpeM- 
hhji HBJiHercH 6onee floporHM. Ozwaxo npn bhcokockopocthux coyflapemwx 
c noano3KKOH nacTHUM nopoiuxa KapGtwa KpeMHHH cbcthtch, .naBa*, TaKHM 
o6pa30M, B03MO»cHOCTb Ha6jno,aaTb naTHO HanBuiemra. Tlpn BwnojraeHMn 

255 pa3JmHm»ix pa6oT (HanpHMep, peMOHTHbix) Taxaa BH3yajiH3anna flBjraercfl 
oneHfc yzio6HOH. 

Cnoco6 OTJiHHaeTCH npocTOTofi, ,aemeBH3Hofi, ero mowho Hcnojn>3o- 
BaTt jvm peMOHTa pa3JiH*mi>ix matnaPt, HanpHMep, flerajiefi aBTOMo6HJieH, b 

HaCTHOCTH aBTOM06HJIBHbIX KOHflHUHOHepOB. 
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OOPMYJ1A H30BPETEHHH 



1 . Cnoco6 nojiyneraw noicpbiTHH, BKjnoHaiomHH ycKOpemie b CBepx- 
3ByKOBOM coruie iiotokom npejiBapHTejn>HO Harperoro B03nyxa h HaHecemie na 

5 noBepxHOcn> H3A6J1H5I nopomKOBoro MaTepnajia, coAepacamero Mexamrqecicyio 
CMecb KepaMHnecKoro h MerajumHecicoro noponncoB, OTJiH^aiomHHca xeM, hto 
b KanecTBe MeTammHecKoro nopounca Hcnojn>3yiOT cmccb nopouncoB, no Kpafi- 
Heft Mepe, ju&yx MerajuiOB, oahh H3 Koropwx nopomoK nmnca b KOJiiraecTBe 20- 
60% ot o6niero aeca MeTajuraMecKoro noponnca, npH 3tom B03,zo r x npcuBapH- 

10 TejiBHO HarpeBaiOT no TeMneparypBi 400 - 700°C 

2. Cnoco6 no n.l, mnHnaK>w?mcx tcm, hto b xa^ecrBe nopounca 
apyroro MeTaiuia Hcnojn>3yiOT nopoiuoK ajnoMmra*. 

3. Cnoco6 no n.l, OTimqaiontHHCH tcm, wro b Ka^ecTBe noponnca 
apyroro McrajiJia HcnojiB3yioT nopomoK Me/ui. 

is 4. Cnoco6 no n.l, cn^JiHnaion^HMCH tcm, hto b KanecTBe noponnca 

jjpyroro Mexaruia ncnojiwyiOT MexaHHMecicyio cmccb noponncoB Mejm h ajno- 

MHHHJL 

5. Cnoco6 no n. 1 , OTjranaiomHHca tcm, mto HcnojroycTca xepaMirac- 
ckhh nopomoK c pa3MepoM qacTHU 5-50 mkm. 
20 6. Cnoco6 non.l, oncwHaionyiHCH tcm, tto b Ka^ecrBe KepaMHHe- 

CKoro noponnca HcnoJiB3yiOT OKcna ajnoMHHH*. 

7 . Cnoco6 no n. 1 , oTjmnaionxHMCH tcm, hto b jcanec-rac KepaMnne- 
CKpro noponiKa HcnoJii>3yiOT *cap6im kpcmhhh. 

8. Cnoco6 no n. 1 , OTjiuqaionQiHCH tcm, tto b KanecTBe icepaMHHe- 
25 ckoto noponnca HcnoJU>3yK)T Mcxamfnecicyio cmccb noponncoB oKcn^a ajnoMH- 

hh* h Kap6H^a FqpeMftiw. 
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(57) Abstract: The inventive method relates to the application of metallic coatings on surfaces of articles and can be used for 
Jg producing and repairing pressurised articles or articles which have high corrosion resistance, heat resistance and other qualities. 

The inventive method consists in pre-heating compressed air to a temperature of 400 °C-700 °C, forming a high-speed airflow in 
g a supersonic nozzle, accelerating up and applying powder material on the surface of article. Said powder material is embodied in 

the form of a mechanical mixture of metallic powders of at least two metals one of which is a zinc powder corresponding to 20- 
© 60 % of the total weight of the metallic powder. The zinc and compressed air heated to a specified temperature assure high 
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(48) A aTa ny&nHteaiiHH HacTonmero HcnpaBJieHHoro bb- 

pMairra: 24 hkwiji 2003 

B ontHouieHuu deyx6yxee h n ux Kodoe, Kodos X3uko6 u dpyeitx 
(IS) HH4>opMauHa 06 HcnpaajieHHH: coKpau\enuu cm. tfJoxcNeHiui k xodoM u cofcpaiqemuiM*, ny6nu- 

Cm. Eio/iJiereHb PCT Ks 30/2003 or 24 hk>ji* 2003, Pawn II- KyeMue e nancuie xaxcdoeo onepednoao ebwyctca Etojuiemeufi PCT. 



(57)Pe<|>epaT: C1IOCO6 IipeAHa3HaHeH JXTIH JiOJiyHeHHfl MeraJUTHHeCKHX nOKpblTHH Ha no- 
BepXHOCTH H3ACHHH, B MaCTHOCTH IlpH H 3rOTOB JICHHH H pCMOHTC H3ACJIHH, Tpe- 
6yK)IUHX repMCTHMHOCTH, nOBbllUCHHOH KOpp03HOHHOif CTOHXOCTH, HCapOCTOH- 

kocth h npyrux KanecTB. Cnoco6 BxraonaeT b ce6» npeABapHTejibHHH HarpeB 
oxaToro B03flyxa ao xeMneparypw 400 - 700°C, 4>opMHpoBaHHe b CBepx3Byxo- 
bom conne BbicoKocKopocTHoro B03AyuiHoro noToxa, ycxopeHHe 3thm iiotokom 
h HaHeceHHe Ha noBepxHOCTb H3AejiH* nopoiuxoBoro MaTepHana, npeACTaB- 
jwiomero co6ofi MexaHHHecKyio CMecb xepaMHnecxoro MeTajumnecxoro no- 
pouixoB, npuneM b xanecTBe MerajuiHHecxoro nopoiuxa Hcnojib3yK)T CMecb no- 
poinxoB, no xpaimefi Mepe, AByx MerajuiOB, omm H3 xoTopbix nopoiuox UHHxa 
b xojihhcctbc 20-60% ot o6mero Beca MerajuiHMecxoro nopoinxa. HajiHHHe b 
nopoiuxoBOM MaTepnajie uHHxa h HarpeB oxaroro B03Ayxa ao yxa3aHHofi tcm- 
nepaTypw o6ccncHHBaiOT nojiyneHHe c Bbicoxoii npoH3BOAHTCJibHocTbio no- 

KpblTHH, 06jiaAaK)lAHX HH3KOH ra301ipOHHUaeMOCTbK) H BblCOXOH TipOHH OCTbK) 

cuemieHH* c noAJioaocofi. 8 n.4>- 
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cnocoB nojiyqEHH)i noKPMTHft 

5 H3o6pereHHe othochtch k TexHOJiornn nojiyHemra hokphthh Ha no- 

BepXHOcrra H3Aejmfi ? a hmghho k cnoco6aM nojiynemw hokphthh c Hcnonb- 
30BaimeM HeopraHHqecKoro noponnca, n Moacer 6mtb Hcnojn>30BaHo b pa3- 

JIHHHBIX OTpaCJMX MailHffiOCTpOeHHX, B HaCTHOCTH npH EBrOTOBJieHHH H pe- 

mohtc H3Aejmfl, Tpe6yiomHx repMerraroocra, noBLimcHHOH Koppo3HOHHpS 

10 CTOHKOCTH, »apOCTOHKOCTH H ApyTHX KaTCCTB. 

B HacT<wnn;ee BpeMH HSBecrao HecKonwco chocoSob ra30AHHaMHHecico- 
ro HaHeceHHH MexajumqecKHx noKptmrit, oco6emocn>io Koropux jmjraercfl 
ycKopeHHe HacraA CBepx3ByKOBbiM ra30BBiM hotokom 6e3 Hcnojn>30BamBi Ka- 
khx-jih6o ropioHHX ra30B hjih ^khakoctch. 

15 HanpHMep, H3BecreH cnoco6 nojiynemra noKpbrrafi nyrcM HaHecemra 

ycKOpeHHoro CBepx3ByKOBtiM ra30BBiM norokoM noponnca arcoMHHHH (Abt. 
CBHfl. CCCP N° 1618782, kji. C 23 C 26/00). Ochobhhm HeaocraTKOM aroro 
cnoco6a aBiraerc* HH3Kan s^kJ^kthbhoctb, o6ycjiOBjieHHaa tcm, hto hchojib- 
3yK>Tca xojiOAHBie ^acram>i ajnoMHHHJi, Koropbie ycKopjnoTC* ao cpaBHH- 

20 tcjibho He6ojn>nnix ckopoctch, b cmiy nero Ha nojyicoKKe mojkct 3aKpemm>cfl 
jmnn> He6ojn>moe KOjnraecTBO nacrem, *rro bcast k yBennqeiraio pacxoAa no- 
pomKOBoro Marepnajia h bp^mchh nojiyneHH* noKptrras. 

H3BecxEDbi TaioKe choco6h nojiynemra noKpHTim, BKjnoHaiomae HaHe- 
cchhc Ha noflno^ocy (ocnoBy) nopomKOB MexaruiOB, bbca^hhlix b ra30BMfi 

25 nOTOK H yCKOpeHHLIX BMCCTC C ra30BMM HOTOKOM B CBepX3ByKOBOM conne 

(aBT. cbha. CCCP Ko 1618778, kji. C 23 C 4/00; nareirr EP 0484533; ony6n. 
13.05.90; nareiir US 5302414, ony6ji. 12.04.1994). B 3thx onoco6ax o6ec- 
ne^HBaercH ycKopeHHe nacum noponnca ao 66jiee bmcokhx cKopocTeft (ao 
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1200m/c).Ciioco6 b p^e cnyqaeB no3BOJwer nojiynaTb noKpwraJi c dobbi- 
30 meHHOH npoHHOCTbK) cnenjieHHa c noflJiOHacofi h hcbbicokoh hophctoctbiq. 

Czmaxo HH3Kyio ra3onpoHimaeMOCTB noKpBmra yuaerca ffocnrab 

TOJIBKO npH OHeHB MaJIOH 3(J)4)eKTHBHOCTH HailBIJieHEUI (HH3KOM K03(})(j>HIIHeH- 

Te HanbDieHHH). KpoMe toto, 3th cnoco6si cpaBHHTejiBHO aopora h Texmrqe- 
ckh cjio^chbi, TaK Kax jjjix hx peajnoaipm Heo6xoflHMO HcnojiB30Barb floporo- 
35 cToamne ra3M (HanpHMep, rejraft) h Bfcicowae aaBjieHHa pa6onero ram (15-20 
aTM). 3to 3HaHHT©jiBHO yBejnraHBaeT ctohmoctb o6opyflOBaHHH a ycjioaoiaeT 
TexHOJiorrao HaHecemia noKptrraH. IloaTOMy sth cnoco6w Mano HcnoJiB3y- 
k>tc» b npoMBimneHHOcra. 

B flpyroM H3BecTHOM cnoco6e noKpwraa nonyqaiOT nyreM ycxopeHHa 
40 ra30BBiM noroKOM; npeflBapirrejiBHO noflorperbiM ao 20t320°C, Mexamrqe- 
ckoh CMecn nacnm (nareHT P<X> Ke 2082823, kji. C 23 C 24/04, 3a«BJi. 
17.06.91, ony6ji. 27.06.97, EH 18). B jiaHHOM cnoco6e cymecTBeimo orpaira- 
qeHa TeMneparypa nouorpeBa ra3a h ckopoctb rajOBoro ncrroKa (hhcjio Maxa 
MeHBme 2). B cnny aroro yKa3aHHbra cnoco6 He o6ecne<raBaer bo3mo5khoctb 
45 (pOpMHpOBaHKW C BBICOKOH npOH3Bo;prrejn>HOCTBio BHCOKorepMeTHraHbix no- 

KpblTHH. 

H3BecTeH TaiQKe nonyqemra noKpErrafi nyreM Hcncwifc30Bamifl Meraji- 
jpraecKoro noponnca, cocrcwimero ro HecKcwn»KHX KOMnoHeHTOB, h ycKopae- 
Moro flo cBepx3ByK0BLix CKopocrreH b noroKe ra3a-HocHTejia, Harperoro jip 
50 TeMneparypBi 0,3-0,9 TCMnepaTypu Havana o6pa30BaHna jkbwkoh $a3Bi (na- 
TeHT P<X> Ma 2062820, kji. C 23 C 24/04, 3aaBji. 20.05.94, ony6ji. 27.06.96, EH 
18). Ilpa 3tom, Hcnojn»3ya, b nacTHOCTH, CMecb MeffH c uhhkom, yflaercji no- 
nyqaTL xopomyio sjieicrponpoBO^HOCTb h h3HOCOctohkoctb noxpLiTHH. Cy- 
mecTBCHHMM HeaocraTKOM 3Toro cnoco6a OTJiaeTCH to, hto nojiyiaeMBie no- 

55 KpBITHH HMeKXT HH3KyiO UpOHHOCTb CHeDJieHHflL C n0,ZJJIO5KKOH, a TexHOJioraji 

nojiyqeHiw noKptrraa ycnoHCHeHa Heo6x6^HMOCTbK) ero HaHecemw no,n; on- 
peaejieHHLiM yrjioM k noBepxHocra. 
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TaKHM o6pa30M, C nOMOIUblO H3BCCTHHX CTIOC06OB BpaKTMHeCKH He- 

B03M05KHO o6ecneHirn> 3<frci)eKTHBHoe namy^eHHe tto^cpbitkh, MMeromnx hh3- 
60 Kyio ra3onpoHHixaeMocrn, (bu coxy jo repweruHHOCTib) h BMcojcyio npOHHocmbio 
cnenjieHB* c ochoboh. 

HanSojiee 6jih3khm k saxBJiaewfOMy peinenHK> jajiaercH cnoco6 nojiy- 
Henaa rroKpfcrmH, BKHK^mwiipm ycKopeHKe b CBepx3ByKOBOM coiuie noTOKOM 
rspej^BapirrejiBHo narperoro BC3 < nyxa h HaHeceHne na noBepxnoon> roflenroi 
65 DtopomKOBoro MaTepHana, coAepxcau^ero MexamreccKyio cMec* KepaMH^ecKo- 
ro h MeTajureniecKoro nopomKOB. B stom cnoco6c ocymecrBJiHexca npejiea- 
pHTejiBHBiH HarpeB c«aToro Boaayxa (100-350°C), 4>opMHpoBaH»e b cBepx- 
3ByKOBOM comie BweoKocKopocTHOfo Bd3,ayniHoro noroiea h ycKopenne 3THm 
noxoKOM noponiKOBoro MaTepaajia. Bee aro ncBBOjraer nojiynaTB aoKpurrax c 
70 bwcokoh npo^HOCTkio caeiuieHiM c nosnoxacoH u HH3Kofi nopHcrocTBio npn 
OTHocHTejiBBO HeBbicoKHx 3aTpaTax (FlareHT P4>Xs 2038411, kji. C 23 C 4/00, 
3aaBn. 17.11.93, ony6ji. 27,06.95, EH 18). 

OflHEKO W 3TOT CHOC06 IipH flOCTaTOHHO BBlCOKOfit npOH3BOZ*HTeJl BHOCTH 

He o6ecne^BtBaer BMcoKyro repMeraHHOcrt noiepBrrafi, oco6eHHO npn Bane- 

75 CCHHH TOJtBKOCJIoSHBlX nOKpEFTHH. UpH TaKQH TCXHOJIOrHH, HeCMOTp* HS HH3-r 
KyK> nOpHCTOCTfc, TOHKOCJlOHHHe nOKpBIT£U^ BO MHOrKX CJiy^fasX He 5IBJMIOTCH 

nojraocTBfO ra3onei^dHHuaeMiiiMH. 

3a#a^e& 3aaBJiaeMoro pemeHH* *BJweica ynymieHHe KanecTBa noicpBT- 
thhl, a mmchrOj cHHxceMHC hx rasonpoHm^MOCTH, npa o6ecneHeHHii bbtco- 

80 KOfi UpOTOOCTW CK^imeHHH HOKpblTHH C IIO/PIO^CKOH H JipOH3BO < nHTe^BHOCTH 

(34)4J^i C] ^> r0c ? m ) nponecca. 

llocraBJieHHaa 3ajiaHa Aocraraerrc a xeM, hto b n3BecinoM cnoco6e tio- 
jryqeHHH hokpktoh, BKmc«aK>ai;eM ycKppsHHe b cBepx3By kobom coiuie eioto- 
kom npeABapHTejiBHp uarperoro Bos^y^ca u ^aneceHHe Ha noBepxHocr* &3jx$~ 
85 una nopormcoBoro Ma-repnana, co/iepmaujero MexaHB^ecKyK) cMecB KepaMH- 
^ecKoro h MeraJum^ecKoro nopouocoB, b KanecTBe MerajrjmHecKoro noponnca 
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Hcnojn>3yiOT cMecb noponncoB, no KpafiHefi Mepe, jaByx MerajuiOB, ojush H3 
KOTOpux nopomoK ipfHKa b KOjnraecTBe 20-60% ot oSmero Beca MeTajurane- 
CKoro noponnca, npn 3tom B03#yx npeffBapHTenbHO HarpeBaiOT ao TCMnepa- 
90 TypM 400 - 700 °C. 

B 3aBHCHM0CTH ot MaTepnana hojuioeckh h ycjiOBHH SKcnnyaraiiHH np- 
KpMTHH b MeTajuiHHecKOM nopoimce napxpy c noponncqM unmca HcnojcwyiOT, 

B HaCTBOCTH, HOpOHIOK aJHOMHHHJI, MQflEL HJIH HX MCXaHHH6CKyK) CMCCB. 

B KanecTBe KepaMBraecKoro noponnca n;ejiecoo6pa3HO Hcnojn>30BaTb 
95 . noponncH, HMeionme pa3Mep ^acrmx 5-50 mkm. 

B KaHCCTBC, KcpaMEraecicoro noponnca * Han6ojiee ijejiecoo6pa3HO hc- 
nojiB30BaTB nopomKH OKCBma ajnoMmmn, Kap6Ema kpcmhhh huh hx CMecn. 

CpasHHTejiBHwii aHajm3 noica3aji, *rro 3asBjraeMbiH cnoco6 OTJiaraaeToi 
ot nporoTHna TeM* hto Hcnojib3yerc>i MeTajixoraecicHfi noponioie, coaepaca- 
100 tttito nopomoK Etmoca b KOjra^ecTBe 20-60%, a jaKace tcm, hto c«aTbifi bo3- 
,nyx noAorpeBaioT pp 6onee bhcokoh TCMriepaTypH, a hmchho, #o 400-7 00°C. 
Cymaocn> 3a^BJMeMoro cnoco6a coctoht b cjie^yiomeM. 

XopOmO H3BCCTHO, WTO IipH HCnOJIK30BaHHH JJJUL HaHCCCHH^L nOKpblTHH 

CMecn noponncoB pa3HHX MerannoB mo^kho nojiyqarrb cnenpanBHBie ipeGye- 

105 Mbie CBOHCTBa nOKpSTTHHL, HaiTpHMCf), nOBHIIieHHyiO H3HOCOCTOHKOCTB HUH 

3jieKiponpoBoaHOCTb noKpHTHH (naTeHT P<3> Jfe 2062820, kji. C 23 C 24/04, 
33HBH. 20.05.94, ony6n. 27.06.96, EH 18): 

nocKOJiMcy ra3onpoHHnaeMocrb r noiq>BiTHfi 33bhcht b ochobhom ot 
CTpyKTypM rpamm MOKfly nacranaMH b noKpunm, to jpih nonyHemra 6onee 
1 10 nnoTHoro KonraKTa Meayiy ^acnmaMH moecho 6hjio 6h b cocraB HanHJiaeMO- 
ro noponncoBoro Marepnajia bkjtohhtb Merann, oSjia^aromnS bhcokoh roia- 
cthtooctbio, nanpHwrep hhhk, Kaic oahh hs Han6ojiee aemeBbix h aocTynHHX. 
OflHaKo, xax noKa3MBaer npaKTHKa ra3orepMBraecKoro namiJieHH* hokphthh 
(Xacyn A., Texmoca Ham>uieHHK, M.: MannraocrpoeHHe, 1975, c. 176), njni- 
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115 KOBbie noKpHTHfl OTjnraaK)TC« noBbinieHHon ra3onpommaeMOCTBK) no cpaB- 
HeHmo, HanpHMep, c ajnoMmmeBBiMH noKptnuaMH. 

TeM He MeHee, y noKpsiTHH, nonyqaeMHX ra30AHHaMinecKHMH mcto- 
A,aMH, cTpyioypa rparam Meatfly HacranaMH Moxeer chjibho oTJimaTBca ot 
aHajioraraHOH crpyioypH y thiihhlhux ra3orepMiraecKHx MeroflOB. IIco-roMy 
120 Hcnonb30BaHHe nHHKa Morao «arb nonoEanenBHbiH pe3yjn»Tar. OnHaico b jih- 
TepaType Ha momcht co3flam«i aaHHoro H3o6pereHHa orcyTCTBOBana KaKaa- 
jm6o HH^KJpMaHHx o tom, cnoco6cTByeT jm npHcyrcTBHe inrmca b Hanwjwe- 
MOM ra3b < z?HHaMHqecKHMH MeroflaMH nopoimcoBOM MarepHajie yMeHBmeHmo 
ra3onpoHHn,aeMOCTH hokpeithh h Kaicoe KOJinraecTBO nHHKa aojbkho npncyT- 
125 ctBOBatb b nopoHHcoBOM MarepHarie ana ooecneneHHa xopomeft repMenraHO- 
cth HOKpHTHH h BbicoKOH npo*raocTH ero cneimeHHH C HOflJKHKKOH. 

Tomho TaioKe 6mia HeH3Becraa HHC^opManEW h 06 onruMajiBHOM jma- 
na30He TeMtiepaTyp HarpeBa c*caToro ra3a, kotopbim ycKopaiOTCJi HacrmiBi 
noponnca.' Hcxofla H3 toto, tto c noBwmeHHeM TeMnepaxypbi nnacTHHHOCTb 
130 nHHKa yBejnraHBaeTca (hto rotdkho cnoco6cTBOBaTb nojiy^eHmo 6ojiee rec- 
hbix rpaHHH Meac/iy HacTHnaMH b noKpuran), xeMnepaTypy ra3a cne^OBajio 
6bi noBBnnaTb. TeM He MeHee, cyinecTByronijiH onuT (TlaTeHT P<D Ka 2062820, 
kji: C 23 C 24/04, 3aaBJi. 20.05.94, ony6ji. 27.06.96, EH 18) noKa3BiBaji, wro 
npH Hcnom»30BaHHH noponncoBOH cMecn, coaepaeameH hhhk, npn xeMnepa- 
135 Type ra3a 400 o C *H Btnne npoHCxozurr HHTeHCHBHoe Hajmnarae noponnca Ha 
CTeHKH conna. 

TaKHM o6pa30M, 3apaHee 6bijio HeH3Becrao h HeoneBHAHo, b icaKon 
creneHH npHcyrcTBHe nHHKa b hokphthh oyaex cnoco6cTBOBaTb yMeHtme- 
hhk> ero ra3onpoHHnaeMOCTH, Kaxoe KOjnraecTBO namca b noponncoBOM Mare- 
140 pnane h Kanaa TeMneparypa nonorpeBa pa6onero ra3a jmjnnoTCfl onTHMam>- 
hhmh pjm. nojiyneHHa repMeraraHbix noKpHTHfi c hh3koh ra3onpoHenaeMQ- 
ctbk) h bbicokoh npoHHocTbio cneimeHHa c nOAJKHKKOH (ochoboh). 
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JJjw nojiyqemra otbctob Ha 3th BonpocM 6luih npoBeaeHM cneigaajiB- 
HLie HccneAOBaHBw. Btuio, b HacTHOcra, oGHapyxceHO, ^to repMemrraocTB 
145 noKpHum nmm> b He5ojn>moH crenera 33bhcht ot iiophctocth noKpLiTHH. 

IIpH HH3KHX 3Ha^eHHHX HOpHCTOCTH, THDHTOWX flJM ra3OA0HaMBHeCKHX HO- 

KptiTHfij 6ojiee Baaoryio pojn> mpaeT CTpyicrypa rpamni (cnjiomHpcTb) Me^gay 
OTAejiBHMMH nacnmaMH, 4)op2vfnpyiomHMH noKpHTHe. Jinx nojiyneiraa no- 

KptTTHH C HH3KOH ra3OnpOHED03eMOCTbIO Heo6xOflHMO o6cCn©HHTB IIJIOTHOe 

150 npHMBncaHHe nacTHu, jjpyr k Apyry, Haa6ojiee nojraee 3anojraeHHe Bcex mhk- 
p03a3opoB (npaKTBrqecKH He bjuduoiujtx Ha nopHCTOcn>) Ha rpammax Meawy 
HacrmtaMH. 

OKa3ajiocB, hto AoGasjieirae b HanHjiaeMHH noponncoBHH MarepHaji 
mnncoBoro noponnca 3Ha*nrrejn>HO yMeHBmaer ra3onpoHffl^aeMocn> noiepLi- 
155 thh. Ilpn 6mjio o6Hapy»eeHO > wto yBeiEHHeHHe TeMnepaiypM cacaroro B03^yxa 

T3K2KC CnOCOSCTByCT yMCHBIHCHHIO ra30npOHHH;aCMOCTH HOKpLITHH. 

B pesyrn/rare npoBe^eHraix HccjieAOBamrii Shjio o6napy»ceHO, ^rro 
npncyTCTBHe miHKa b HanmmcMOM noponncoBOM Marepnajie npH KOjnMecrBe 
MeHee 20% ot o6mefi Maccn MeTaroraqecKoro noponnca o6ecneHHBaer jimii i b 
160 He3Ha^HTejn>Hoe yMeHBmemie ra3onpoHHiiaeMOCTH. IIpH coAepacaHHH mranea 
6ojiee 60% HaHHHaer 3HanHTejiBHO yMeHBmaTBC* irpoHHocn» CAenjiemra no- 
Kpbrraa c ochoboIL 3to o6ycnoBJieHO tcm, hto npo*mx paBHMx ycjiOBHax 
hhcto njmkOBBie noKptints o6jiaAaiOT MeHbrnen npoHHocrno cijeiuienHH c 

nOAHO»CKOB[, HeM, B HaCTHOCTH, HHCTO ajUOMUHHeBMC 

165 IIpH HanHjieHHH noKpHTHH B03Ayx nepeA noAanen b CBepx3ByKosoe 

conno npeABapHTeJitHO noAorpeBaiox, yBejiHHHBaa tcm caMHM TeMnepaiypy 
csepx3ByKOBoro B03Aynraoro noTOKa, KoroptiM nopomoK ycKopmoT b CBepx- 
3ByKOBOM conne. ITpH stom, b 3aBHCHMOcra ot toto, b Kaicyio nacrh conjia 
bboahtch nopomoK (b A03ByKOByio hjih CBepx3ByKOByio) y TCMneparypy no- 

170 Aorpesa B03Ayxa BuGnpaioT Tan, ^ro6bi nac-ram* iTHHKa, 34>4>«kthbho ycico- 
Phhcb b coiuie, OAHOBpeMeHHO pa3orpeBaraacb hotokom B03Ayxa h yBejnrai- 
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B2JIH CBOIO IUiaCTHraHOCTb. 3KCIiepHMeHTbI nOKasaJEH, HTO OIITHMaJIbHblMH 

TCMnepaTypaMH, ao KOTOpbix Heo6xoAPMO pa3orperb Gxarafi B03Ayx nepeA 
noflanefi ero b CBepx3ByKOBoe coidio, xbjubotcx 400-700°C. Toraa npH co- 
175 yflapeHHH c npeAbiAyiECHM cjioeM noKpbrnra Hacrmjbi igamea, pasorpexbie h 
oGjiaaaiomHe bbicokoh CKopocrbio h imacraqHocTBio, (fropMHpyiOT 6ojiee 06- 
nmpHBie nffraa KOHTaicra c apythmh nacumaMH, nerqe 3anojm>noT see mhk- 
poyrjiyGjieHHH Ha noBCpxHOCTH npeABUiynjero cjio* noKpHTHH h Mmcpo3a30- 
pBi Me^cny paaee 3aKpeimBinHMHC5i nacrmjaMH. 
180 Ilpn Sojiee HH3KOH TeMnepaiype noAorpeBa B03flyxa nacraubi unmca He 

ycneBaiar pa3orperBCfl b conne h ocraiOTCfl b MajionnacumnoM coctohhhh. 
npH coy#apeHHH Taioax nacram c noKpHraeM (npeflfciflyiBCHM cjioeM Hacnm), 
Ha rpaHHijax Meamy ^acnmaMH oeraiOTCH MHKp03a30pbi h He o6pa3yercfl 
AOCTaio^rao ciuionraoH h iuiothoh crrpyiciypH rpaHm* MeacAy nacTHEtaMH b 
185 noKpHTHH. IIpHHeM Hajnrane wm OTcyrcTBHe iioaoShoh cTpyierypBi rpairau 
npaKTHHecKH He Bjmaer Ha nopHcrocTB noKptrnw. KpoMe Toro, npn yMem>- 
raeHHH TeMnepaTypti noAorpeBa B03flyxa yMeHBrnaercji cKOpocxb BQ3«yniHO- 
ro noTOKa, a cneAOBarejibHO, h CKopocTb tocthu noponnca, hto Be^eT k chh- 
aeemno BepoOTHOcra 3aKpeiuieHHH HacTHi? Ha noAndaoce h, TaKHM o6pa30M, k 
190 noBMmeHHOMy pacxoAy noponncoBoro MarepHana, yBemraemno BpeMemi Ha- 
necemra noKpHTHH h yMeHbnieHHio npoH3BOAHTejn>HOCTH npouecca. 

ITpH 6ojiee bbicokoh TeMnepaType noAorpesa B03flyxa Ha noBepxHOcra 
noflJioacKH HaHHHaiOT 3aKpenjiHTBCH h Te HacTHnjJ Merajuia, Koropwe b npo- 
uecce y^apa no pa3HMM nprnamaM ae^opMnpoBajracB cjia6o. Ilpn 6ojiee HH3- 
195 koS TeMrieparype ohh He 3aKpenjiHjmcb Ha noBepxHocra, a yjieTajni, hjih jier- 
ko c6HBajmcb c noBepxHocra ApyrHMH ^acTHn,aMH. B cjiynae 3aKpenjieHHH 
xaKHx ^acran, Ha noBepxHocra hoajkwkkh yMeHBinaercs iipohhoctb cijeiuie- 
helh aroro noKpbiuM c noAno>KKOH. KpOMe Toro, npH Hpe3MepHOM noBbime- 
hhh TeMnepaTypbi noAorpeBa B03Ayxa ipiHKOBbie ^acrautbi Moryr pa3MHr- 

200 HaiBCH HaCTOJIbKO, HTO CHJIbHO yBeUHHHTCH BepOiTTHOCTb HaJHmaHHH 3THX 
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^acrau; Ha BHyipeHHHe ctchkh coruia, HecMoxpa Ha npHcyrcTBHe b nopomKe 
KepaMHqeciaix Hacnm. 

KepaMOTecKHe HacnmH npH B3aHMOAeficrBHH c noffjioaocoH onnmaioT 
1 ee ot 3arp«3HeHHH h co3flaK>T pa3BHTMH MHKpopejn>e4) noBepxHOcra, hto 
205 o6ecne^THBaer ysejiHHeraie npOHHOcra djenneHHa noiepbrraa c noAnoacKon. 
KpoMe Toro, 3th HacTEmti yflapHKrr no 3aKpenHBnraMca MeTajuca^ecKHM nac- 

Tffl^aM H, BCJieZlCTBHe BMCOKOH TBCp^OCTH KepaMHKH, AOnOJfflHTCJILHO HX A©" 

(J)opMHpyioT h npeccyiOT, yMeHBmaa nopHCTOcn> noKpfcmra h yBejnraHBaa 
njiorqaAB rpamni KOHTaicra MeaeAy qacmuaMH b nokptrraH. Oiem* Ba>KHbiM 
210 OTJiaercH h to, hto nacrnqH KepaMHKH b npoijecce abhskchhh b conjie ohh- 
maiOT ctchkh coraia ot HajEEffiaiOH5HX Ha hhx nacraij MeTaruia. 3to no3BOjra- 
jio cymecTBeHHO yBejraHHBan> TeMneparypy paGonero ra3a, He onacaacb.Ha- 
jnmaHHH nacnm Ha ctchkh conna. 

IlpHMepM KOHKpeTHOrO HCnOJn>30BaHHH npHBCACHBI B Ta6jiHne, B KOTO- 

215 pofi ajih cpaBHCHHH noKa3aHM ycpeAHeHHBie H3MepeHHH pa3jnraHtix xapajcre- 
pHCTHK noKpwTHH, nojiyHCHHfcix 3aHBjmeMBiM cnocoGoM, npH HanbDiemm no- 

pOHIKOB HMeiOmHX pa3JIHHHIkIH*'. COCTaB. IIOKpUUM H3HO CHJIHC h c noMonjBio 

ycTpoficTBa ajm ra30AHHaMHHecKoro HaHecemw noiepBrraii, o6ecneHHBaionxe- 
ro HarpeB cacaToro B03Ayxa, no«a^y ero b CBepx3ByKosoe coruio, BBeAeirae b 

220 CBepx3ByKOBOH hotok h ycKopeHne 3thm hotokom noponncoBoro MarepHana. 
CoAepacaHne MerajuiOB npHBeaeHO b npoijeHTax or o6mero Beca Merajunpie- 
CKoro noponnca b nopomKOBOM Marepnajie. CoAepEcamie KepaMH^ecKoro Ma- 
Tepnajia (okcha& araoMHHBra) se3Ae cocTaBjrano 30% oi\o6mero Beca nopora- 
KOBoro MaTepnana. ra3onpoHmiaeMOCTi> H3MepjuiacB Ha OAfflaaKOBLix o6pa3- 

225 ijax npn TomnHHe noKpuiTM okojio 0,5 mm h nepenaAe AaBjieHHa 20 am. 
npOHHOCTb cuemieima noKptmra c hoaho^ckoh (aflre3iw) H3Mepjuiacb nrra4>- 

TOBBIM MeTOAOM. 
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H3 Ta6jmnEi bewho, hto HaHJiyHinHfi pe3yjn>TaT aocTHraercH npH co- 
Aepacamm TiTfflKa b noponncoBOM MarepHajie b KOjnraecTBe 20-60% ot Beca 
i^ieTajuiEraecKoro noporttKa h npn npeABapHxejiBHOM noaorpeBe OKaToro bo3- 
235 flyxa no TeMneparypw 400-700°C. 

npHBeflemaie BBime npHMepbi Komqperaoro Hcnojn>30BaHHfl noKa3ajni, 
mro npH peanH3ai?HH cnoco6a nony^aiOTCH noKpBrraa, o6jiaAaK>mjie hh3koh 
ra3onpOHHii;aeMOCTbio h xopoinefi npoHHOCTBK) c^eruiemw c noAJiOHacoft. 

Jlflsi nojiyqeHHH KanecTBeHHbix iiokpbithh n;ejiecoo6pa3Ho HCiiojn>30- 
240 Ban> b KanecTBe KepaMiraecKoro Marepnajia nopomoK KepaMmcn c ^acTmjaMH 
pa3MepOM 5-50 mkm. Ecjih pa3Mep ^acran xepaMmcH b noponnce Mefrbme 

OKOJIO 5 MKM, TO OHM 6fcICTpO TOpM03JITCfl B 3aTOpM03KeHHOM CJIOe B03flyxa 

nepe« noAJio>KKOH. HMea HH3Kyio ckopoctb coyflapeinra c no^OHacofi, Taiaae 
HacraiiBi unoxo onnmaiOT noBepxHocrb noAnoaara h cjiaGo yruiOTHHioT no 
245 Kpbrraa. Tlpa pa3Mepe Hacnm 6ojiee okojio 50 mkm - 3<i)<J)eKT npoxHBonoJioac- 

HfclH. TaKH.e ^aCTHII>I HpOH3BOflHT CJIHUIKOM 60JIBHIOH 3P03HOHHMH 3<})(J)eKT : , 

He TOJiBKO yrnicrnwiOT (J>opMnpyeMoe noKpBiTHe, ho h cpe3aKrr 6ojiBmyio ero 
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^acTb. 3to b HTore npHBO,njrr k cmDKemno 3(J)4)eKTHBHOcni npoiiecca Harn>i- 

JICHHH B IieJIOM. 

250 B KanecTBe KepaMiraecKoro MarepHajia yjioGno HcnojiB30BaTi> Kap6n# 

KpeMHHH HJIH CMCCB Kap6H#a KpeMHHfl C OKCHflOM aJUOMHHHH. Kap6Hfl KpCM- 

mra HBJwerc^: 6onee floporHM. Czmaico npn bhcokockopocthhx coyflapeinrax 
c noflJio^cKOH Hacrmjtfci noponiKa KapGn^a kpcmhhh cbcthtoi, ^asaa, t3khm 
o6pa30M, bo3mo^choctb Ha6jno£aTb imtho HairaneHHa. IIpn BBraojraeHHH 
255 pa3JiEraHWx pa6oT (eanpHMep, peMOHTHbix) Taiea* BH3yajra3anria hbjmctch 
oneHB y#o6HOH. 

Cnoco6 ounraaerca npocTOTofi, aemeBH3HOH, ero mo^kho Hcnom>30- 
B3TB aim peMoma pa3jnram>ix H3flejmH, HanpHMep, AeTanefi aBTOMoSnjiefi, b 

HaCTHOCTH aBTOMOSHJIBHBIX KOHflJIUHOHepOB. 
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OOPMYJIA H30BPETEHHH 



1 . Cnoco6 nojiynemM noicpBiTRfl, BKjiK)HaiontHH ycicopeHHe b CBepx- 
gByKOBOM coruie hotokom npeflBapHTem>HO HarpeToro B03^yxa h HaHCCcmie Ha 

5 noBepxHOCTb H3AenHH nopomKOBoro Marcpnajia, coACpacanjcro Mexamnecicyio 
CMecB KepaMHHecKoro h MerajumHecKoro noponncoB, annmsomfmc^ tcm, *rro 
b KanecTBe MeTajuipraecKoro noponnca HcnoJn>3yiOT cmccb noponncoB, no Kpafi- 
hch Mepe, flfiyx MeraJinoB, oahh H3 kotopmx nopomoK mimca b kojiotcctbc 20- 
60% ot o6n*ero Beca MeraJumqecKoro noponnca, npn stom B03#yx npe^apn- 

10 tcjibho HarpeBaiOT #o xeMneparypM 400 - 700°C 

2. Cnoco6 no n.l, orniraaioiECHHCH tcm, hto b KanecrBC noponnca 
japyroro Merajuia Hcnojn>3yior nopomoK ajnoMHHHH. 

3. CnocoG no n.l, OTjranaiOEocHficfl tcm, hto b KanecTBC noponnca 
Apyroro MeTaruia HcnojiB3yK>T nopomoK mchh. 

15 4. Cnoco6 no n.l, OTjimaKHipfHCfl: tcm, hto b KanccrBC noponnca 

Apyroro MCTaiiJia HcnojiB3yiOT MexaHHraccicyio cmccb noponncoB uejm h ajno- 

MHHHX. 

5. Cnoco6 no n. 1 , OTJiHHaK>mHHC5i tcm, hto ncnojiB3yeTCH KcpaMBrae- 
ckhh nopomoK c pa3MepoM Hacirm 5-50 mkm. 
20 6. Cnoco6 no n. 1 , OTjnraaioinnHCH tcm, hto b Ka^recTse KepaMtrae- 

CKoro noponnca HcnojiB3yiOT okcha ajnoMHHna. 

7 . Cnoco6 no n. 1 , OTjiEraaiomnnc^ tcm, hto b KaqecTBe KepaMH*ie- 
CKoro noponnca ncnojiB3yK>T Kap6na kpcmhhh. 

8. Cnoco6 no n. 1, cmifraaioniHHCH tcm, hto b KanccTsc KcpaMarae- 
25 CKoro noponnca ncnojiB3yK>T MexaHBraccicyio cmccb noponncoB OKcnjia ajnoMH- 

HJM H Kap6nZia KpCMHHSL 
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(57) Abstract: The method is intended for applying metallic or metal-ceramic coatings to a product surface, particularly during 
O the manufacture and repair of pressurised articles and products which require increased corrosion resistance, heat resistance and 

other qualities. The method comprises preliminary heating of compressed air to a temperature of from 400 to 700°C, forming a 
O high-velocity air flow in a supersonic nozzle, accelarating by this flow and applying to a product surface a powder material 
q which is a mechanical mixture of at least two metals, one of which is zinc powder in an amount of from 20 to 60 % of the metal 
^ powder total weight The presence of zinc in the powder material and heating of compressed air up to said temperature assure 

high-efficient production of coatings having low gas-permeability and high coating-to-substrate bond strength. (8 Claims). 
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(57)Pe*epar: CllOC06 npejUta3HaHeH flJM nOJiy^eHH* MCT3JIJTHHCCKHX nOKpblTHH Ha TIO- 
BepXHOCTH H3/ICJIHH, B RaCTHOCTH Wpw H3rOTOBJICHHH H pCMOHTC H3#eJlHH, Tpe- 

6yioiHHx repMeTHHHOCTH, noBbiineHHofi Koppo3HOHHOfr CTpHKQCTH, xcapocToiK 
kocth h apyrHx KanecTB. Cnoco6 BKraonaer b ce6a npejiBapHTejitHUH HarpeB 
cacaroro B03ayxa jxp TeMneparypbi 400 - 700°C, <t>opMHpOBaHHe b CBepx3Byico- 

BOM COIUie BblCOKOCKOpOCTHOrO B03AyiHHOrO nOTOKa, yCKOpeHHe 3THM nOTOKOM 

h HaHeceHne Ha noBepxHocTb H3Aejimi nopoimcoBoro MaTepnajia, npe/urraB- 
junomero co6oh MexaHHHecicyio CMecb KepaMHHecieoro MexajunraecKoro no- 
POiukob, npiroeM b KaMecTBe MCTanjiHMCCKoro noponnea Hcnonb3yiOT CMecb no- 
pouncoB, no KpaHHei* Mepe, spyx MerajuiOB, o/um H3 Koroptrx nbpomoK mtHica 
b KOJinqecTBe 20-60% ot o6mero Beca MerajuiHHecKoro noponnea: HajiMHHe b 
nopouiKOBOM MaTepnane iwrnca h HarpeB excaroro B03jiyxa ao yica3 aHH oh tcm- 
nepaTypbi ooecne^HBaiOT nojiyneHHe c bbicokoh npoH3BOOTrrejn>HocTbio no- 

KpbTTHH, 06jiaaaK)UUfX HH3KOH ra30np0HHU3eMOCTbIO H BblCOKOH fipOTHOCTbK) 

cueiuieHH* c nojxnoaacofi. 8n.(J). 



